On the basis of the Heisenberg equation of motion and Linderberg-Seamans approximations the analytical formulas for one-electron, two-centre resonance integrals have been derived. The possibility of inclusion of Rydberg and/or inner orbitals to the basis set in the case of d-electron element compounds has been taken into consideration. An application of the derived formulas to the modification of semiempirical, NDO-type methods has been presented. The results of the test INDOL/R version calculations for H 2 0 molecule and MnO^ ion confirm the utility of the method.
Introduction
Despite the great progress in computational tech- PPP method [6] , and INDO scheme [7, 8, 9] (for a brief review see [9] ). As far as we know, these methods have not been extended to the transition metal complexes.
In this paper we consider a new proposal of the INDO-type [14] approach to the d-electron element compounds, which affords possibilities for the inclusion an arbitrary number of the RO or/and inner atomic orbitals to the valence orbital basis set. In our opinion, such a method should enable one to use only one group of parameters for a good reproduction of the ground and excited state properties of the molecules under investigation. On the other hand, the number of nonphysical parameters introduced in this scheme should be reduced and they ought to be substituted by approximate but well founded relations.
Such an approach is possible in the case of the one-electron, two-centre resonance integrals (/?,-,•). [11] , and to the RO inclusion in the case of s, p-electron elements [9] .
Application of these formulas to the approximation of the resonance integrals in the INDO-type method gives fairly good results both in the allvalence, as well as the all-valence augmented Rydberg orbitals version [9, 11] .
Assumptions
We consider resonance integrals between atoms, of which at least one possesses d-type Slater atomic orbitals in the valence or/and in extended basis set.
The method of the derivation ß integrals has been
given by Linderberg and Seamans [10] , and we follow their assumptions: 
(atomic units are used in the paper).
(ii) The Hamiltonian of the electron is the sum of one-(h) and two-electron (g) parts 
(3)
Let us now consider a diatomic molecule A-B in which the internuclear distance is equal R. 
(iv) The position operator is approximated by the
where /, v are atomic orbitals centered on A and B sites, respectively, and RA is the position of atom A.
The second term on the right hand side is referred to as the atomic transition moment integral pA is defined and calculated as previously [11] .
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where primes and double primes denote First and
respectively. 
Formulas for /^-Resonance Integrals
Here we present explicit formulas for resonance integrals in an A-B molecule, taking into consideration several cases depending on the basis set assumed for atoms A and B.
Let us consider now the general case when an atom, say A, possesses n A atomic "s" orbitals, m A "p" type orbitals and l A "d" type ones. When
The matrices V, n K and ß are defined in the same -v A = y A , we denote this case as symmetric (S), n\
is then a square, otherwise as an unsymmetric case (U). Extending the procedure previously reported 
In all the considered cases we ought to include also subcases when the assumption that the and matrices are square is not fulfilled, and the inverted 
In the subcase when the matrix is rectangular, (61), (72), (85), (94) and (100) 
respectively.
case when m A = n A = l A =\ [11] or l A = 0 [9] , To avoid the troublesome calculations of second and third derivatives of overlap integrals one can use relations for reducing them to the first one [11] .
The formulas for resonance integrals presented here can be used as a basis for the elaboration of the NDO-like method which takes into account not only the valence shell, but also Rydberg and/or inner ones. As an illustration we carried out initial calculations of the INDO type, even though the theory is more general, including even the NDDO scheme. The modified INDO CI method [13] was used in the valence electron approximation (Table 1) .
It should be noted that there exists quite good agreement between our calculations and ab initio results [16] .
Discussion and Test Calculations
The usefulness of the Linderberg-Seamans' type formulas to semiempirical calculations has been proved in our previous papers [9, 12, 13 
